Single-strand DNA-mediated targeted mutagenesis of genomic DNA in early mouse embryos is stimulated by Rad51/54 and by Ku70/86 inhibition.
Low and variable efficiency is a major problem in targeted gene alteration, which is used as a primary tool in gene therapy and animal model studies. We tested several types of constructs alone, or in combination with other factors, to introduce a point mutation into the alphaB-crystallin gene in one-celled mouse embryos. We found that co-injection of ssDNA along with antibodies against Ku70/86, or supplementing the system with hRad51/hRad54, increases efficiency of targeted mutagenesis. These findings suggest that proteins in the homologous recombination DNA repair pathway contribute, and that proteins involved in the alternative nonhomologous end-joining pathway inhibit, ssDNA-mediated targeted mutagenesis. This is the first successful demonstration of targeted mutation in early mouse embryos. This novel methodology of supplying protein factors to stimulate gene modification in the nucleus has not been previously reported.